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1.3 La chimie radicalaire des xanthates par transfert de groupe [13,14] 
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R1 + + R2
Voie A
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1.3 Les xanthates, synthèse et réactivité 
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1.3.2 Additions inter- et intramoléculaires sur des pièges oléfiniques 
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1.3.3 Transformation du groupement xanthate 
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2.1 Les radicaux acyles en synthèse organique, une brève revue 
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         AIBN, TTMSS,
CO (80 atm), PhH, reflux
2.18a: X = O
2.18b: X = NH
2.21a: X = O, 86% (cis:trans = 9:1)
2.21b: X = NH, 79% (cis:trans = 4:1)
2.19a: X = O
2.19b: X = NH
2.20a: X = O








2.2 Les radicaux acyles en synthèse organique, quelques limitations 
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kd = 4.0 s-1
kd = 2.1 x 102 s-1
kd = 1.4 x 104 s-1 kd = 8.1 x 106 s-1
kd = 8.3 x 105 s-1 kd = 1.5 x 108 s-1
Décarbonylation précédée par
         addition radicalaire
Addition radicalaire précédée
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Bu3SnH, AIBN, 80°C 2.23: R
1
 = R2 = H, 86%
2.24: R1 = Me, R2 = H, 68%
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2.3 Les équivalents synthétiques du radical acyle, une revue de la littérature 
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2.35 O (Bu3Sn)2, PhH,
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m mPh2CO, solvant, 
        hv, t.a.
3-63% 
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2.59 (d.r. = 1.2:1)
1) Tf2O, Et2O, -78°C           -10°C 
2) SmI2, THF, -10°C
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2.3.2 Equivalents synthétiques autres qu’acétals 
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(EtOC(S)S)2, NaH (2 éq.)
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         ou
    DMF, t.a.
         ou
  DMF, 60°C
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     EtOC(S)SK et
      DMF, NaI, t.a.
              ou
   DMF, NaI, 100°C
              ou












'H     	  
	 	3   
	
 3/92  3/96
H    1+  
 H4  3 3/90  3/02 
  3 
   O 	  H























































          reflux
55%
(EtOC(S)S)2, NaH (1 éq.)
    THF, -78°C           t.a.,
       (Addition inverse)
      EtOC(S)SK et
   Acétone, 18C6, t.a.
                ou






2.5 Le xanthate dérivé du 1,3-dithiane 1-oxyde, un nouvel équivalent efficace 
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        mCPBA (1 éq.),




















































































































 -40°C           t.a.
 EtOC(S)SK, Acétone,
      -10°C           t.a.
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            DLP,
ClCH2CH2Cl, reflux
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    0°C           t.a.
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2.124: R = Ac, 69%
2.125: R = Piv, 77%
            DLP,
ClCH2CH2Cl, reflux
2.108: R = Ac
2.110: R = Piv
2.126: R = Ac, 92%
2.127: R = Piv, 71%
TFAA, NaI, Acétone,

























     	





































. ,/5I73 -5T7 &5d43/1303/1377
 =  @@4
: A  @64
 A + @4
& A +< 

3 #B
























































   	  B
 B 1L 
 	
  ,/ B
  IB HH
      
 #B


























H   

 B3
   
 N  H















              MeI,
CH2Cl2/Acétone/H2O,
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-78°C           t.a.
   50%
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  hv, reflux
  EtOC(S)SK,
 Acétone, 0°C
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            DLP,
ClCH2CH2Cl, reflux








































































      reflux
      95%
(2.168:2.169 = 1.7:1)
      84%
(2.168:2.170 = 1.4:1)
2.168: R = Bz
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         NaOH,
MeOH/CHCl3, t.a.
2.168: R = Bz
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1) DLP, ClCH2CH2Cl, reflux
     2) DLP, i-PrOH, reflux
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            DLP,
ClCH2CH2Cl, reflux
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MeI, NaOH, MeOH, t.a.
                  ou
      KCN, MeOH, t.a.
                  ou
     K2CO3, EtOH, t.a.
                  ou
     NaOH, n-Bu4NBr,
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1) n-BuNH2, THF, t.a.
    2) TFA, H2O, t.a.
             52%
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      reflux
     40%
(sur 2 étapes)
72%
1) Pd-C, H2, MeOH, HCl
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2.1862.184: R = OH
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  PhMe, reflux
            DLP,
ClCH2CH2Cl, reflux
    54%
(2.190:2.191 = 1:5)
+
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2.8.1 Synthesis of dithiocarbonic acid S-[1,3]dithian-2-yl ester O-ethyl ester (2.82). 
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2.8.2 Radical addition of Dithiocarbonic acid S-[1,3]dithian-2-yl ester O-ethyl ester (2.82). 

2.8.2.1 Dithiocarbonic acid S-(4-[1,3]dithian-2-yl-1-methyl-2,5-dioxo-pyrrolidin-3-yl) ester O-
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2.8.7.2 Dithiocarbonic acid O-ethyl ester S-[2-(1-oxo-1 4-[1,3]dithian-2-yl)-1-trimethylsilanyl-
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2.8.7.5 Dithiocarbonic acid S-[2-cyano-1-(1-oxo-1  4-[1,3]dithian-2-ylmethyl)-ethyl] ester O-
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2.8.7.6 Dithiocarbonic acid S-[1-(4-chloro-phenoxymethyl)-2-(1-oxo-1 4-[1,3]dithian-2-yl)-













































2.8.7.7 Dithiocarbonic acid O-ethyl ester S-[4-oxo-1-(1-oxo-1  4-[1,3]dithian-2-ylmethyl)-
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2.8.7.8 Dithiocarbonic acid O-ethyl ester S-[1-(6-methoxy-2,2-dimethyl-tetrahydro-furo[2,3-
















































2.8.7.9 Dithiocarbonic acid S-[1-[(acetyl-phenyl-amino)-methyl]-2-(1-oxo-1  4-[1,3]dithian-2-



































2.8.7.10 Acetic acid 3,5-diacetoxy-2-acetoxymethyl-6-[2-ethoxythiocarbonylsulfanyl-3-(1-oxo-
1
 4















































2.8.7.11 Dithiocarbonic acid S-[1-{[(2,2-dimethyl-propionyl)-phenyl-amino]-methyl}-2-(1-oxo-
1
  4
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2.8.8.6 Dithiocarbonic acid S-[1-(4-chloro-phenoxymethyl)-2-[1,3]dithian-2-yl-ethyl] ester O-
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2.8.8.8 Dithiocarbonic acid S-[2-[1,3]dithian-2-yl-1-(6-methoxy-2,2-dimethyl-tetrahydro-
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2.8.8.9 Dithiocarbonic acid S-{1-[(acetyl-phenyl-amino)-methyl]-2-[1,3]dithian-2-yl-ethyl} ester 



















































2.8.8.10 Acetic acid 3,5-diacetoxy-2-acetoxymethyl-6-(3-[1,3]dithian-2-yl-2-
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2.8.9 Reduction of acetic acid 3,5-diacetoxy-2-acetoxymethyl-6-(3-[1,3]dithian-2-yl-propyl)-
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2.8.18.2 Synthesis of Benzoic acid 4-(4-chloro-phenoxy)-1-cyano-3-ethoxythiocarbonyl-
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2.8.18.3 Synthesis of Benzoic acid 1-cyano-3-ethoxythiocarbonylsulfanyl-4-[methanesulfonyl-
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2.8.22 Synthesis of Benzoic acid 1-cyano-2-(1-methanesulfonyl-5-methoxy-2,3-dihydro-1H-
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Pentane, Et2O, 0°C LiAlH4, Et2O, 0°C
1) Cl2CHOMe, Et3COLi,
THF, -10°C





















  4/18 
 	  H   	 3L 53 @7 D=E #
	

   L I  L N  H

  
 4/194 I4 	L

1
 I  







+    

 








































2) H2, 10% Pd-C,THF,
MeOH, t.a.
1) TBAF, THF, t.a.
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            DLP,
ClCH2CH2Cl, reflux
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3.4 Synthèse de spirocétals [5.5] 

3.4.1 A partir de dihydroxy cétones protégées sous forme d’acétates, une étude préliminaire 
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      reflux
      79%
80%
(3.59:3.60 = 3:1)
3.59: R = Ac
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3.83a: R = Ac


















3.84a: R = Ac

































































I  5- @4  7  3   
 g  L 	 
B3
L  	  B 2  













 J   H  
 B3
L 	 
	 B3  	














 	 B 
 B3




 B 	  L
2  4  


































4    +/@84 
 B3










?d 5- @4  7  H
+4  	























 3 @74  








































4 B3  
  B 4/09  
























RKOH, MeOH, t.a.,puis H2SO4
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3.83a: R = Ac











3.84a: R = Ac
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3.5 Synthèse de spirocétals [5.6] et [4.5] à partir de dihydroxy cétones protégées 



























 N  3L  	
  
H






  N 	 B  
 4/774 
 














	L   B































































 I 	 B
  
 B  B3

	













































































































# 13 4/77 






 1 1  
 		























3  H1  
 N  H

  B 4/126 
	
 # 	 

   
 
  HH   





4  I B 























































































	 3  











 9 4/120    	 	 -
 
     	 B 

3 D6E + 
	



































































    N BHH 





























































  3 13,
 		
3N  3L 5G7+4/112  
	
B















































# 13 4/118      


























  B  H
 B3
  B 1 	  3 

	
 4/118  4/119  	 
 N  















 4/112   
   






  		 1	
 	 5

















































































 	 B  	























	    
H    	  H  134 
		




















3.6 Synthèse de spirocétals [5.5] à partir de dihydroxy cétones protégées sous forme 
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APTS, CH2Cl2, EtOH, t.a.
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3.8.3.7.2 Synthesis of Acetic acid 1-((3S,8S,9S,10R,13S,14S)-3-acetoxy-10,13-dimethyl-
2,3,4,7,8,9,10,11,12,13,14,15,16, 17-tetradecahydro-1H-cyclopenta[a]phenanthren-
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3.8.4.1 Synthesis of Acetic acid 9-acetoxy-2,8-bis-ethoxythiocarbonylsulfanyl-5-oxo-











































3.8.4.2 Synthesis of Acetic acid 9-acetoxy-2,8-bis-ethoxythiocarbonylsulfanyl-5-oxo-11-




















































3.8.4.3 Synthesis of Acetic acid 9-acetoxy-2,8-bis-ethoxythiocarbonylsulfanyl-5-oxo-12-















































3.8.4.4 Synthesis of Acetic acid 9-acetoxy-2,8-bis-ethoxythiocarbonylsulfanyl-10,10-dimethyl-


















































3.8.4.5 Synthesis of Acetic acid 9,13-diacetoxy-2,8-bis-ethoxythiocarbonylsulfanyl-5-oxo-













































3.8.4.6 Synthesis of Acetic acid 9-acetoxy-9-((3S,8S,9S,10R,13S,14S)-3-acetoxy-10,13-
dimethyl-2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-cyclopenta[a]-



















































3.8.4.7 Synthesis of Acetic acid 2,8-bis-ethoxythiocarbonylsulfanyl-9-hydroxy-9-
((3S,8S,9S,10R,13S,14S)-3-methoxy-10,13-dimethyl-2,3,4,7,8,9,10,11,12,13,14, 
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3.8.5.6 Synthesis of Acetic acid 9-acetoxy-9-((3S,8S,9S,10R,13S,14S)-3-acetoxy-10,13-
dimethyl-2,3,4,7,8,9,10,11,12, 13,14,15,16,17-tetradecahydro-1H-cyclopenta[a]-
























































3.8.5.7 Synthesis of Acetic acid 9-hydroxy-9-((3S,8S,9S,10R,13S,14S)-3-methoxy-10,13-
dimethyl-2,3,4,7,8,9,10,11,12, 13,14,15,16,17-tetradecahydro-1H-cyclopenta[a]-
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3.8.6.1 Synthesis of 2-Pentyl-1,7-dioxa-spiro[5.5]undecane (3.61). 
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3.8.9.1 Synthesis of Acetic acid 10-acetoxy-2,8-bis-ethoxythiocarbonylsulfanyl-5-oxo-1-




































3.8.9.2 Synthesis of Acetic acid 8-acetoxy-2,8-bis-ethoxythiocarbonylsulfanyl-5-oxo-1-pentyl-
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3.8.12 Synthesis of 4-(1,6-Dioxa-spiro[4.5]dec-7-yl)-butan-1-ol (3.110). 
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3.8.12.2 Synthesis of Acetic acid 8-acetoxy-1-(4-acetoxy-butyl)-2,8-bis-ethoxythiocarbonyl 
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3.8.13.1 Synthesis of Dithiocarbonic acid [1-(tert-butyl-dimethyl-silanyloxymethyl)-5-chloro-4-
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3.8.13.3 Synthesis of Dithiocarbonic acid [6-(tert-butyl-dimethyl-silanyloxy)-2-oxo-hexyl] ester 
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3.8.13.5 Synthesis of Dithiocarbonic acid {8-(tert-butyl-dimethyl-silanyloxy)-1-[1-(tert-butyl-
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3.8.14 Synthesis of 2-Pentyl-1,7-dioxa-spiro[5.5]undec-3-ene (3.133). 
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3.8.14.2 Synthesis of 2-Pentyl-1,7-dioxa-spiro[5.5]undec-3-ene (3.133). 
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3.8.16 Synthesis of 3-(2,2-Dichloro-vinyl)-2-pentyl-1,7-dioxa-spiro[5.5]undecane (3.136). 
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3.8.17 Synthesis of Dithiocarbonic acid [6-(tert-butyl-dimethyl-silanyloxy)-5-ethoxythio-
carbonyl-sulfanyl-7,7-dimethyl-2-oxo-octyl] ester ethyl ester (3.142). 
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3.8.17.2 Synthesis of Dithiocarbonic acid {1-[1-(tert-butyl-dimethyl-silanyloxy)-2,2-dimethyl-


























H 4/59 'H 
 
H @ I 






 	  3 
 	




















































@< 5874 @6 5I74 @6A 5874 A=@ 5874 <@? 5874 6< 5874 == 5874 66
 6













3.8.17.3 Synthesis of Dithiocarbonic acid [6-(tert-butyl-dimethyl-silanyloxy)-5-ethoxythio-
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3.8.18.1 Synthesis of Dithiocarbonic acid {1-[1-(tert-butyl-dimethyl-silanyloxy)-2,2-dimethyl-
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3.8.18.2 Synthesis of Dithiocarbonic acid {8-acetylamino-1-[1-(tert-butyl-dimethyl-silanyloxy)-
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4.2 Nouvelle approche radicalaire à la synthèse de   -céto phosphonates 
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4.5.3.1 Synthesis of Acetic acid 6-(diethoxy-phosphoryl)-2-ethoxythiocarbonylsulfanyl-5-oxo-
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4.5.3.2 Synthesis of (5-Ethoxythiocarbonylsulfanyl-2-oxo-6-trimethylsilanyl-hexyl)-phosphonic 











































































4.5.3.3 Synthesis of (6-Cyano-5-ethoxythiocarbonylsulfanyl-2-oxo-hexyl)-phosphonic acid 
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4.5.3.4 Synthesis of [6-(3,7-Dimethyl-2,6-dioxo-2,3,6,7-tetrahydro-purin-1-yl)-5-ethoxythiocar-
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4.5.3.5 Synthesis of [5-Ethoxythiocarbonylsulfanyl-5-((3aR,5S,6R,6aR)-6-methoxy-2,2-
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4.5.3.6 Synthesis of [5-Ethoxythiocarbonylsulfanyl-6-(methanesulfonyl-phenyl-amino)-2-oxo-
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4.5.6 Synthesis of [3-(tert-Butoxycarbonyl-methyl-amino)-2-oxo-propyl]-phosphonic acid 
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4.5.7 Synthesis of [3-(tert-Butoxycarbonyl-methyl-amino)-3-ethoxythiocarbonylsulfanyl-2-oxo-
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4.5.8 Synthesis of  [4-(1-Methanesulfonyl-2,3-dihydro-1H-indol-3-yl)-2-oxo-butyl]-phosphonic 
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